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I. Basis of the report 

1 This report has been drawn on the basis of {substitute sheets which have been furnished to the receiving Office in 
' response to an invitation under Article 14 are referred to in this report as ''originally filed" and are not annexed to 
the report since they do not contain amendments.): 

Description, pages: 

-| -58 as originally filed 



Claims, No,: 

1-6 
7-27 



as originally filed 
as received on 



24/05/1339 with letter of 



24/05/1999 



2. The amendments have resulted in the cancellation of: 

the description, pages: 

□ the claims, Nos.: 

□ the drawings, sheets: 

3. □ This report has been established as if (some of) the amendments had not been made, since they have been 

considered to go beyond the disclosure as filed (Rule 70.2(c)): 



4. Additional observations, if necessary: 



V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial 
applicability; citations and explanations supporting such statement 



1 . • Statement 
Novelty (N) 

Inventive step (IS) 



Yes: 
No: 

Yes: 
No: 



Industrial applicability (lA) Yes: 

No: 



Claims 1-27 
Claims 

Claims 
Claims 1 -27 

Claims 1-27 
Claims 
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2. Citations and explanations 
see separate sheet 
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1. Reasoned statement 

1.1. The application describes sCR1 -derived polypeptides comprising one two four 
SCRs selected from SCR 1 to 4 of the LHR-A of CR1 and comprising at least SCR 
3. These peptides are useful in the regulation of complement activation and in the 
therapy of diseases involving complement activation. 



1 .2. Novelty (Art. 33(2) PCT) 



The molecules of claims 1 to 19 do not seem to have been described in the cited 
prior art. They and their uses are therefore novel. 



1.3. Inventive step (Art. 33(3) PCT) 

. Truncated versions of CR1 suitable for the same purposes have been described 
in e.g. WO95/08343 (pp. 8/9). EP0512733 (pp. 5/6), and WO94/00571 (D1). 
D1 (by the same inventors) revealed a soluble polypeptide comprising one to four 
SCRs selected from SCR 1 to 4 from the LHR-A as the only structurally and 
functionally intact SCR domains and including at least SCR3 but did not comprise 
the presently claimed mutants. 

In light of the cited prior art. the underlying technical problem can be identified as 
the provision of further polypeptides suitable as regulators of complement 
activation. 

The presented solutions to this problem are the polypeptides of claims 1 to 18. 
These are basically the same polypeptides as in D1 except for the additional 
mutations as specified. D1 referred to the usefulness of mutations in general 
terms (p. 3, lines 2 to 7). WO95/08343 described a number of mutations in a 
different soluble CR1 fragment. Among others, mutations G79D (p. 38) and 
El 16K (p. 35) were described. A number of mutations affecting residues 79 and 
109 are also described in EP 0512733 (Tables 1 to 3). Since mutating the 
molecules of D1 had been suggested and some potentially uselful positions were 
already tested in a related polypetide, it appears that at least some of the claimed 
solutions to the above identified problem would have been obvious to the person 
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of skill. However, it is also noted that the applicants did not simply suggest to 
incorporate all the mutations described in the prior art, but made a selection. Such 
a selection can be inventive, provided it is associated with an unexpected 
technical effect. The same criterion applies to the newly identified mutants. In light 
of the cited prior art, it is not sufficient to merely suggest new mutants, but the 
additional mutants need to show an unexpected effect. 

The only example tested seems to be the construct termed CM 7 (cf. p 41 of the 
description), which was found not to differ in its activity from the previously known 
molecule of 01. However, the applicant has informed the IPEA that more recent 
experimental data show a 50 to 75% percent increase in activity of the 
pseudogene construct. Thus, this partcular construct seems to be associated with 
an unexpected effect. At present it is not clear, if any of the other claimed mutants 
provide a similarly unexpected effect when compared to the unmutated molecules 
of D1. Adding a membrane anchoring sequence would seem to have been 
obvious in light of the disclosure of Coyne et al. (cited in the ISR). Since none of 
the claims seems to be specifically.directed to only the construct termed CM 7 
(comprising SCR1, SCR2 and mutated SCR3), all of claims 1 to 27 are considered 
to lack inventive step. 
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7. A polypeptide according to claim 6 wherein W^, x2, and T?- represent 
residues 59-62, 121-124, 192-196, and residues 253 respectively, of mature CRl, 
optionally substituted as defined in claim 3, and v2 represents residue 1 of mature CRl 
optionally linked via its N-ierminus to methionine. 

8. A polypeptide according to claim 1 or 3 of formula (III): 

NH2-X3-SCR3-Y3-0H (III) 
in which SCR3 is as hereinbefore defined, containing at least one of the substitutions as 
aforesaid, and in a preferred embodiment, all those of Sequence Group 1 . and and Y^ 
represent bonds or short linking sequences of amino acids, preferably 1 to 5 residues in 
length and which are preferably derived from native interdomain sequences in CRl, 
optionally substituted as defined in claim 3. 

9. A polypeptide according to claim 8 wherein represents amino acids 122-124 
of mamre CRl, optionally substinitsd as defmed in claim 3, optionally linked to 
methionine at its N-terminus and Y- represents amino acids 192-196 of mature CRl. 

10. -A polypeptide according to claim 1 or 3 of formula (IV): 

NH2-X'^-SCR3-Y--SCR4-Z^-OH (IV) 
•• in which SCR3 and SCR4 are as hsreLnbefore defmed containing at least one of the 
substitutions as aforesaid and X^, Y- and represent bonds or short linking sequences 
of amino acids, preferably 1 to 5 residues in length and which are preferably derived from 
native interdomain sequences in CRl, optionally substimted as defined in claim 3. 

11. A polypeptide according to claim 10 wherein X'^ represents amino acids 122-124 
of mamre CRl, optionally substituted as defmed in claim 3, optionally linked to 
methionine at its N-terminus and Y- and Z'^ represent amino acids 192-196 and 253 
respectively of mature CRl. 

12. A polypeptide according to any preceding claim wherein the SCR3 domam is 
substituted wdth all ten residues found in the corresponding pseudogene sequence, namely 
(in single letter code): 

A132, T137. 1139, S140, Y143, Hi53, L156, R159, K161, K177 (Sequence Group 1) 
and the remaining domains have the sequence of mature CRl. 

13. A polypeptide according to claim 1 selected from SEQ ID NOs: I, 9, 1 1. 13, l3, 
17, , 19, 21, 23, 25, 27 and 29. 

1 4. A soluble derivative of the soluble polypeptide of any preceding claim, said 
derivative comprising two or more heterologous membrane binding elements with low 
membrane affinity covalently associated with the polypeptide which elements are capable 
of interacting independently and with thermodynamic additivity with components of 
cellular membranes exposed to e.Ktracellular fluids. 
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1 5. A derivative according to claim 1 6 compring two to eight membrane binding 
elements selected from: fatty acid derivatives; ligands of known integral membrane 
proteins; sequences derived from the complementarity-determining region of monoclonal 
antibodies raised against epitopes of membrane proteins; membrane binding sequences 
identified through screening of random chemical libraries. 

1 6. A derivative according to claim 14 or 1 5 having the following structure: 
[PI-{L-[W]}n-X 

in which:. 

P is the soluble polypeptide, 

each L is independendy a flexible linker group, 

each W is independently a peptidic membrane binding element, 

n is an integer of 1 or more and 

X is a peptidic or non-peptidic membrane-binding entity which may be covaiently 
linked to any W. 

17. A polypeptide derivative which is SEQ ID NO: 34,49 or 5 1 

■. 1 8. The polypeptide ponion of a derivative according to any of claims 14 to 17. 
19. A polypeptide portion according to claim 18 which is SED ID NO: 31, 36, 50, 54 
or 57 

20.. A process for preparing a polypeptide according to any of claims 1 to 13 which 
process comprises expressing DNA encoding said polypeptide in a recombinant host cell 
and recovering the product. 

21. A DNA polymer comprising a nucleotide sequence that encodes the polypeptide 
of any of claims 1 to 13, 18 or 19. 

22 A DNA polymer according to claim 21 selected from SEQ ID NOs: 1 ,10, 12, 14, 
16, 18, 20, 22, 24, 26, 28, or 30, 

23. A replicable expression vector capable, in die host cell, of expressing the DNA 
polymer of claim 21 or 22 

24. A host cell transformed witii a replicable expression vector of claim 23 . 

25. A process for preparing a derivative according to any of claims 14 to 1 7 which 
process comprises expressing DNA encoding the polypeptide portion of said derivative in 
a recombinant host cell and recovering the product and thereafter post transiationaily 
modifying the polypeptide to chemically introduce membrane binding elements. 

26. A pharmaceutical composition comprising a therapeutically eft'ective amount of a 
polypeptide or derivative of any of claims I tol7, and a pharmaceutically acceptable 
carrier or excipient. 
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27 A method of treating a disease or disorder associated with inflammation or 
inappropriate complement activauon comprising administering to a subject in need of 
such treatment a therapeutically effective amount of a polypeptide or derivative of any of 
claims 1 to 17. 

28 The use of a polypeptide or derivative of any of claims 1 to 17 in the manufacture 
of a medicament for the treatment of a disease or disorder associated with inflammation 
or inappropriate complement activation. 
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7 . A polypeptide according to claim 6 wherda W^, X^, and rqjiesent 
residues 59-62, 121-124, 192-196, and residues 253 respectively, of mature CRl, 
optionaUy substituted as defined in claim 3. and v2 r^reseiits residue 1 of mature CRl 
optionally linked via its N-terminus to methionine. 

8. A polypeptide according to claim 1 or 3 of formula (III): 

nh2-x3-scr3-y3-oh (in) 

in which SCR3 is as hereinbefore defined, containing at least one ot the substitutions as 
aforesaid, and in a preferred embodiment, all those of Sequence Group 1 aforesaid, and in 
a preferred embodiment, all those of Sequence Group 1, namely: A132, T137, 1139. 
3140, Y143, H153. L156, R159, K161, K177. and and Y\ and X3 and represent 
bonds or short linking sequences of amino acids, preferably l to 5 residues in length and 
which axe preferably derived from native interdomain sequences in CRl, optionally 
substituted as defined in claim 3. 

9. A pol>-peptide according to claim 8 wherein X^ rspiesents amino acids 122-1 24 
• of mature CRl, optionally substinited as defined in claim 3: opuonally linked to 

methionine at its N-terminus and represents amino acids 192-196 of maftire CRl . 

1 0. A polypeptide according to claim 1 or 3 of formula (IV): 

NH2-X'^-SCR3-Y'^-SCR4-Z4-OH (IV) 
in which SCR3 and SCR4 are as hereinbefore defined containing at leastone of the 
substitutions as aforesaid and X^, Y^ and represent bonds or short linking sequences 
of amino acids, preferably 1 to 5 residues in length and which are preferably derived &om 
native interdomain sequences in CRl. optionally substituted as defined in claim 3. 

11. A polypepdde according to claim 10 wherein represents amino acids 122-124 
of mature CRl, optionally substituted as defined in claim 3, optionally linked to 
methionine at its N-terminus and Y^ and Z^ represent ammo acids 192-196 and 253 
respectively of mature CRl. | 

12. A polypeptide according to any preceding claim wherein the SCR3 domain is 
substituted with all t^ residues found in the corresponding pseudogene sequence, namely 
(in single letter code): 

A132, T137, 11.39, S140, Y143, H153, L156, R159, K161,.K177 (Sequence Group 1). 
and the remaining domains have the sequence of mature CRl. 

13. A polypepdde according to claim 1 selected from SEQ ID NOs: 1, 9., 1 1. 13, 15, 
17., 19, 21. 23, 25, 27 and 29. 

14.. A soluble derivative of the soluble polypeptide of aiiy preceding claim, said 
derivative comprising two or more heterologous membrane binding elements with low 
membrane affinitv covalently associated with the polypeptide which elements are capable 
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of interacting independently and with thennodynamic additivity with components of 
cellular membranes exposed to extracellular fluids, 

15. A derivative according to claim 14 compring two to eight membrane binding 
elements selected fi:om: fatty acid derivatives; ligands of known integral membrane 
proteins; sequences derived from the complementarity-determining region of monoclonal 
antibodies raised against epitopes of membrane proteins; membrane binding sequences 
identified through screening of random chemical libraries. 

16. A derivative according to claim 14 or 15 having the following structure: 
[Pl-{L-IW]}n-X 

in which: 

P is the soluble polyp ep tide, 

each L is independently a flexible linker group, 

each W is independently a peptidic membrane binding element, 

n is an integer of 1 or more and 

X is a peptidic or non-peptidic membrane-binding entity which may be covalently 
linked to any W. 

17. A polypeptide derivative which is SEQ ID NO: 34. 49 or 51 . 

18. The polypeptide portion of a derivative according to any of claims 14 to 1 7, 
wherein the polypeptide portion is SEQ ID NO: 31, 36, 50, 5|t or 57. 

19. A process for preparing a polypeptide according to any of claims 1 to 13 which 
process comprises expressing DNA encoding said polypeptide in a recombinant host cell 
and recovering the product. 1 

20. A DNA polymer comprising a nucleotide sequence that encodes the polypeptide 
of any of claims 1 to 13, or 18. 

21 . A DNA polymer according to claim 20 selected from SEQ ID NOs.- 1,10, 12, 14, 
16, 18, 20, 22, 24, 26, 28, or 30, . 

22. A replicable expression vector capable, in the host cell, of expressing the DNA 
polymer of claim 20 or 21 . 

23. A host cell transformed with a replicable expression vector of claim 22. 

24. A process for preparing a derivative according to any of claims 14 to 17 which 
process comprises expressing DNA encoding the polypeptide portion of said derivative in 
a recombinant host ceD and recovering the product and thereafter post translationally 
modifying the polypeptide to chemically introduce membrane binding, elements. 

25. A pharmaceutical composition comprising a therapeutically effective amount of a 
polypeptide or derivative of any of claims 1 to 17, and a pharmaceutically acceptable 
carrier or excipient. ^ 
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26. A method of treating a disease or disorder associated with inflaramation or 
inappropriate complement activation comprising administering to a subject in need of 
such treatment a therapeutically effective amount of a polypeptide or derivative of any of 
clairojs 1 tol7. 

27. The use of a polj'pepride or denvarive of any of claims 1 tol7 in the manufacture 
of a medicament for the treatment of a disease or disorder associated with inflammation 
or inappropriate complement activation. 
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